The worldwide aging population is rapidly increasing and Korea also expects to become an ultra-aging society as elderly individuals aged 65 years or older will comprise more than 25 % of its total population by 2025.
12 chyma, abnormal findings on pulmonary function tests, ventilation and gas exchange abnormality, reduced respiratory muscle strength, and decreased exercise capacity. In this review, the authors intend to present the physiological alterations caused by aging such as changes in respiratory system dynamics, gas exchange abnormalities, and changes in exercise capacity and respiratory muscle strength.
Changes in respiratory system structures and dynamics
Structural changes induce an increase in the anterior and posterior diameters of thoracic cage, causing it to assume a round shape.
Increased stiffness and reduced compliance of the thoracic wall is induced by aging-related calcification of the joint cartilage of the thorax and spinal scoliosis caused by osteoporotic changes.
A study that measured the compliance of the thoracic wall in 61 healthy adults ranging from 24 to 75 years old, reported that the thoracic compliance was reduced according to the participants' age. 1 Reduced compliance of the thorax causes a reduction of energy efficiency increasing the effort required for breathing. 
Change in Lung Function
Aging-induced changes in the respiratory system, such as reduction of compliance and of respiratory muscle strength, result in changes in the results of pulmonary function tests. Therefore, the ratio of RV/TLC increases with age, and this increase is considered to be due to reduced lung elasticity and thoracic wall compliance, weakened expiratory muscle strength, and increased closing lung volume. 6, 14 The peak expiratory flow rate (PEFR) reaches This decrease in diffusing capacity may likely be caused by aging-induced changes in the alveolar-capillary membrane. 16 With aging-induced ventilation/perfusion imbalance, physiological dead space increases. At the age ranged 15 to 20 years old, the dead space is about 13% of alveolar ventilation, but it increases to 32% at the age ranged from 61 to 75 years. 17 In study of Miller et al., it was reported that the physiological dead space in old healthy person was about 235 ± 67.5 ml and it showed it was increased by more than 50% compared to young healthy person whose physiological dead space was 150 ml. 18 With the increase of dead space, the normal arterial oxygen's partial pressure in the elderly people is lowered than in younger people while the differences in the concentrations of alveolar arterial oxygen, that is, (Aa) DO2, is increased. However, the minute ventilation is not decreased and there is no occurrence of the carbon dioxide exchange impairment by aging, therefore, the occurrence of respiratory acidosis should be considered as pathological in old ages as well.
Changes in the respiratory muscle strength
Decreased muscle strength is a general consequence of aging, and affects the respiratory muscles as well. 19, 20 Respiratory muscle strength can be determined by measuring various parameters such as the maximum trans-diaphragmatic pressure (Pdi max), maximal voluntary ventilation (MVV), and maximal inspiratory pressure (MIP). All these parameters have been found to be decreased in elderly people. 21, 22 In a study that measured the muscle strength of the diaphragm, it was found that elderly people Thus, the reduction of respiratory muscle strength due to aging may not be a serious problem in healthy individuals, but if the ventilation demands are increased due to pulmonary disease, it can be a major problem resulting in respiratory failure
The cross-sectional area of the intercostal muscles is slightly reduced, while that of the expiratory muscles is reduced to a much greater extent, at the age of 50 years or higher. 24 In contrast, no change in the thickness the diaphragm occurs during aging. However, the reduction of compliance in the chest wall results in a reduction in the curvature causing a reduction in Pdi max.
Reduction in respiratory muscle strength in the elderly has shown to be associated with nutritional status, and BMI has been reported to have a significant correlation with the MIP as well as with the maximal expiratory pressure.
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Responses to hypoxia and hypercapnia
Minute ventilation remains the same between the younger and the older age groups. Although the tidal volume is reduced with age, the minute ventilation is maintained by increasing the respiration rate. However, the ventilator response to hypoxemia or to increased carbon dioxide concentration may be inadequate in the elderly. that VO 2 max decreased by 11% over 6 years.
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Changes in cough reflex
The cough reflex weakens with aging. This change may be attributed to the decrease in cough sensation, increased activation threshold of the vagus and occipital nerves, decreased tension of smooth muscles, and reduction of cognitive capacity. 29, 30 Respiratory muscle strength also decreases so that coughing cannot adequately remove a foreign material or secretion. Such weakening of the cough reflex contributes to the increase in the incidence of aspiratory pneumonia in elderly individuals.
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Conclusion
The various changes that occur in the respiratory system of elderly individuals result in an increased risk for a variety of respiratory diseases. In order to understand respiratory diseases that occur in elderly individuals, it is important to recognize aging-related changes in the respiratory system. Based on a thorough understanding of these changes, it might be possible to take appropriate steps to protect elderly individuals against respiratory diseases and to manage these diseases adequately when they occur.
Peer Reviewer's Commentary
Lung function, as measured by 1-second forced expiratory volume and forced vital capacity (FVC), decreases with age, whereas total lung capacity remains unchanged. FVC decreases because of increased residual volume and diffusion capacity also decreases. Increased physiological dead space and ventilation/perfusion imbalance may reduce blood oxygen levels and increase the alveolar-arterial oxygen difference. If we make understand the changes in respiratory function that occur with increasing age, there is meaningful results in maintaining a healthy life.
(Editorial Board)
